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(54) LIQUID CRYSTAL PROJECTION DEVICE 

(57)Abstract: 

PURPOSE: To write a handwritten character on a 
screen on which a video is projected, to add another 
material to the screen and to record data inserted later 
on the screen. 

CONSTITUTION: In this liquid crystal projection device, 
white light emitted from a light source 3 is transmitted 
through a transmission type liquid crystal display board 2 

where a picture is displayed according to a video signal M^^^^^i^mi^^^M0, 
and the video is projected on the screen 9 by using a ^^^^SlSi#f 
projection optical lens system 4 in front of the display 
board 2. A half reflection mirror 1 1 is arranged between 
the display board 2 and the lens system 4, the video 
reflected on the screen 9 is reflected in a direction 
other than the direction of the display board 2 by the 
mirror 11, and the reflected light is picked up by an 
image pickup means and made a signal, which is 
compared with the video signal transmitted to the 
display board 2 to obtain a difference. After the 
difference signal is amplified, it is synthesized with the 

original video signal transmitted to the display board 2 and the synthesized signal is recorded or 
printed; 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal projection equipment which detects 
and signal-izes especially the reflected light from a screen about the liquid crystal projection equipment 
which displays a projection image on a screen using a transparency mold liquid crystal display panel, 
and was made to perform various kinds of signal processing. 
[0002] 

[Description of the Prior Art] The conventional liquid crystal PUROJO cushion equipment 1 A consists 
of a transparency mold liquid crystal display panel 2 arranged on the front face of the light source 3 and 
the light source 3 as shown in drawing 15 , an optical lens system 4 allotted ahead of a liquid crystal 
display panel 2, and circuit system 6 A which drives a liquid crystal display panel 2. 5 is a cooling fan. 
The picture signal created with the personal computer 8 formed apart from liquid crystal PUROJO 
cushion equipment 1 A is sent to circuit system 6 A through an interface cable 7, and when a liquid 
crystal display panel 2 drives by this circuit system 6A, an image is displayed on a liquid crystal display 
panel 2. 

[0003] Thus, in liquid crystal PUROJO cushion equipment 1 A constituted, the white light A emitted 
from the light source 3 carries out incidence to a liquid crystal display panel 2, and turns into the image 
light B by penetrating the liquid crystal display panel 2 which shows the image, and it becomes incident 
light C because this image light B passes the optical lens system 4, and image formation is carried out 
on a screen 9. 

[0004] 

[Problem(s) to be Solved by the Invention] With such conventional liquid crystal PUROJO cushion 
equipment, when it used for a presentation etc., it was what an explainer, on the other hand, projects and 
announces to a target the data created with the personal computer 8 etc. as at a screen 9. Therefore, 
adding other data in addition to the data projected on the screen 9 was not able to leave them as record 
data, either. Now, it does not pass over the given people to hearing, but not becoming positive opinion 
exchange or discussion can often see. 

[0005] in addition, with the liquid crystal PUROJO cushion equipment indicated by the official report of 
JP,63-180829,U Although the thing which arranges a half mirror on the front face of the light source, 
illuminates a manuscript with the light which penetrated this half mirror, picturizes with a television 
camera, and enabled it to send the image of a television camera to a liquid crystal display panel through 
a liquid crystal actuation circuit is proposed With this liquid crystal PUROJO cushion equipment, there 
is a problem that the television signal and the image pick-up signal of a manuscript which are sent in 
separately cannot be compounded, or it cannot operate writing in hand lettering on the screen which an 
image projects etc. 

[0006] This invention is proposed in order to solve the technical problem which such a Prior art has, and 
it aims at offer of the liquid crystal PUROJO cushion equipment which enabled it to record the data 
inserted later while it can write in hand lettering on the screen which has projected the image or can 
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attach another data. 
[0007] 

[Means for Solving the Problem] In order to attain this object, liquid crystal PUROJO cushion 
equipment by this invention In liquid crystal projection equipment which a transparency mold liquid 
crystal display panel which shows an image for the white light emitted from the light source with a 
video signal is made to penetrate, and projects an image on a screen using this incident light study 
system of a method of a transparency mold liquid crystal display cook A half-reflective mirror is 
arranged between the above-mentioned transparency mold liquid crystal display panel and an incident 
light study system, and an image which has reflected the above-mentioned screen is reflected in the 
direction of [ other than a transparency mold liquid crystal display panel ] by this half-reflective mirror, 
and it has considered as a configuration which picturizes and signal-izes this reflected light with an 
image pick-up means. 

[0008] And a signal which picturized the above-mentioned reflected light with an image pick-up means 
is compared with a video signal sent to the above-mentioned transparency mold liquid crystal display 
panel, and difference is taken, and after amplifying this differential signal, it has considered as a video 
signal of origin sent to a transparency mold liquid crystal display panel, and a configuration to 
compound. 

[0009] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which detects a trapezoidal distortion of an image on which it was projected on a screen 
with a signal which picturized the above-mentioned reflected light with an image pick-up means. 
[0010] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which amends a trapezoidal distortion by leaning the above-mentioned incident light study 
system in the vertical direction, leaning a main part of equipment up and down using a signal which 
detected the above-mentioned trapezoidal distortion, or leaning a screen. 

[001 1] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which detects agreement of a focus of an image on which it was projected on a screen with 
a signal which picturized the above-mentioned reflected light with an image pick-up means. 
[0012] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which drives the above-mentioned incident light study system, and doubles a focus of a 
projection image on a screen automatically using a signal which detected agreement of the above- 
mentioned focus. 

[0013] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which detects a color gap of a signal of red, green, and a blue component with a signal 
which picturized the above-mentioned reflected light with an image pick-up means. 
[0014] Moreover, liquid crystal PUROJO cushion equipment by this invention is considered as a 
configuration which amends a color gap by adjusting optical system, a transparency mold liquid crystal 
display panel, etc. using a signal which detected a color gap of a signal of the above-mentioned red, 
green, and a blue component. 
[0015] 

[Function] According to the configuration mentioned above, the signal which picturized the above- 
mentioned reflected light with the image pick-up means is compared with the video signal sent to the 
above-mentioned transparency mold liquid crystal display panel, and difference is taken, after 
amplifying this differential signal, it compounds with the video signal of the origin sent to a 
transparency mold liquid crystal display panel, and the signal after composition can be saved or a 
printout can be carried out. 

[0016] Moreover, amendment of a trapezoidal distortion, focal amendment, and amendment of a color 
gap can be performed using the signal which picturized the above-mentioned reflected light with the 
image pick-up means. 
[0017] 

[Example] Hereafter, the concrete example of the liquid crystal projection equipment by this invention is 
explained to details based on a drawing. One example of the liquid crystal projection equipment of this 
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invention is shown in the block diagram of drawing 1 . In this drawing, this liquid crystal projection 
equipment 1 The light source 3, the transparency mold liquid crystal display panel 2 arranged on the 
front face of the light source 3, and the half-reflective mirror 1 1 allotted ahead of a liquid crystal display 
panel 2, It consists of CCD camera 10 and the circuit system 6 of the image pick-up means allotted to 
the front face of the optical lens system 4 allotted ahead of the half-reflective mirror 1 1, the image 
formation lens 12 which the light reflected in the direction right angle of an optical axis by the half- 
reflective mirror 1 1 passes, and the image formation lens 12. This circuit system 6 consists of main 
circuit 6a, liquid crystal actuation circuit 6b, and CCD actuation circuit 6c. The configuration of main 
circuit 6a is shown in drawing 2 . 

[001 8] The image data created with the personal computer 8 etc. is received through an interface cable 7 
by the digital disposal circuit 61 in main circuit 6a of liquid crystal projection equipment 1, is sent to 
liquid crystal actuation circuit 6b after that, and a liquid crystal display panel 2 drives it. 
[0019] Thus, with the liquid crystal projection equipment 1 constituted, the white light A emitted from 
the light source 3 turns into the image light B by penetrating the liquid crystal display panel 2 with 
which the image is displayed, this image light B penetrates the half-reflective mirror 11, and turns into 
incident light C through the optical lens system 4, and is projected on a screen 9. Moreover, the half- 
reflective mirror 1 1 is again reached through the optical lens system 4, it reflects in the direction in 
which CCD camera 10 is formed by this half-reflective mirror 11, and image formation of the reflected 
light D reflected from the screen 9 is carried out on CCD camera 10 with the image formation lens 12. 
In CCD camera 10, the reflected light D which has carried out incidence is changed into an image pick- 
up signal (let this signal be Data b). 

[0020] This data b is sent to main circuit 6a through CCD actuation circuit 6c. image data a of the origin 
from the personal computer 8 currently sent to the liquid crystal display panel 2 in main circuit 6a, and 
Data b - a difference circuit 62 - comparing — difference ~ Data c is extracted, this difference — Data c 
is additional image data, such as hand lettering written in the screen 9 upwards in addition to the image 
on which it is projected on a screen 9, and attached data. This data c can acquire a picture signal (it 
considers as Data d) without deterioration by being added to image data a of origin in the synthetic 
circuit 64, after being amplified in an amplifying circuit 63, in order to aim at improvement in image 
quality. 

[0021] The actuation at the time of using this liquid crystal projection equipment and next, performing a 
presentation etc. is explained. The data a of the image created on the personal computer 8 as shown in 
drawing 3 is sent to liquid crystal projection equipment 1, and is projected on the image 20 same on a 
screen 9 as the image 20 on a personal computer 8. 

[0022] Suppose that the presentation etc. was carried out based on the image 20 on this screen 9. In 
addition to projection image 20, on a screen 9, handwriting images, such as the hand lettering 21 and a 
modification matter, may be added, or data 22 may be stuck at this time. In such a case, the image on 
[ whole ] a screen 9 is incorporated with CCD camera 10 in liquid crystal projection equipment 1, data 
conversion mentioned above is performed and the final data d is obtained. 

[0023] As shown in drawing 4 , this data d is displayed on the screen of a personal computer 8, while it 
is sent to a personal computer 8 and saved on a personal computer 8. This display image 23 can be 
printed by the printer 13, and can be distributed to an attendant as data during board holding. The 
printing image of a printer 13 is set to 23. 

[0024] Below, the means which raises image quality more is explained by incorporating the image on a 
screen 9 to liquid crystal projection equipment. If there is nothing in a relation with vertical optical axis 
of liquid crystal projection equipment and plane of incidence of a screen 9, it will become the cause of a 
trapezoidal distortion. 

[0025] If the optical axis and screen 9 of liquid crystal projection equipment 1 are vertical as shown in 
drawing 5 (a) and (c), the distorted image which is not will be acquired. The output of CCD camera 10 
at this time serves as the wave with same data SI of the maximum upper case of an image and data SI of 
the bottom, as shown in this drawing (b). 

[0026] On the other hand, if the screen 9 has inclined forward to the optical axis of liquid crystal 
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projection equipment 1 as shown in drawing 6 (a) and (c), a projection image will serve as a trapezoid 
outline. Then, as the output of CCD camera 10 is shown in this drawing (b), in the data S2 of the 
bottom, width of face becomes large rather than the data SI of the maximum upper case. 
[0027] On the contrary, if the screen 9 is carrying out backward tilting to the optical axis of liquid 
crystal projection equipment 1 as shown in drawing 7 (a) and (c), a projection image will serve as an 
outline of a reverse trapezoid. Then, as the output of CCD camera 10 is shown in this drawing (b), in the 
data S2 of the bottom, width of face becomes narrow rather than the data SI of the maximum upper 
case. 

[0028] After distinguishing the condition that it explained above, with the image pick-up signal from 
CCD camera 10 and detecting a trapezoidal distortion, the angle of a screen 9 is changed, the position of 
the main part of liquid crystal projection equipment is changed, or the position of the optical lens system 
4 is changed, and an optical axis is amended. 

[0029] Below, the device in which the position of the main part of liquid crystal projection equipment is 
changed is explained. As shown in the chassis base 100 of liquid crystal projection equipment 1 at 
drawing 8 , the screw thread is inserted in the nut 107 with which the formation **** vertical shaft 106 
was fixed to the chassis base 100 as leg components. The follower gear 105 is being fixed to the upper 
bed section of the bottom shaft 106 of besides, and it has geared with the idle gear 104. To this idle gear 
104, the actuation gear 103 attached in the motor 102 meshes. 

[0030] By this configuration, when the actuation gear 103 by the side of a motor 102 rotates, an idle 
gear 104 rotates and the follower gear 105 rotates according to this. If this follower gear 104 turns, the 
vertical shaft 106 will also be rotated and it will move up and down in the nut section. This migration 
serves as change of the amount of delivery of the leg components 101 to the chassis base 100. Such leg 
components 101 are formed in delivery ****** by anterior part right and left of the chassis base 100. 
[0031] If the signal from CCD camera 10 is sent to the trapezoidal-distortion detector 65 of main circuit 
6a and a trapezoidal distortion is detected, a motor 102 is rotated in the predetermined direction, the 
position of the main part of liquid crystal projection equipment is changed,_and_a_trapezoida1 distortion 
can be automatically amended with constituting from a place where distortion was eliminated so that a 
motor 102 may be suspended. 

[0032] Moreover, it is also possible to perform the automatic control of a focus using the output signal 
of CCD camera 10. In this case, as shown in drawing 9 , the test pattern TP 1 of monochrome pinstripes 
is projected on a screen 9 from liquid crystal projection equipment 1, and that reflected light is caught 
and signal-ized with CCD camera 10. When the focus is not correct, as shown in drawing 1 1 (a), as for 
the output signal from CCD camera 10, falling and the standup of a signal wave form between black 
level and a white level become blunt. 

[0033] In such a case, the motor 32 of a focal drive as shows the output signal of CCD camera 10 to the 
focal detector 66 of main circuit 6a at drawing 10 based on delivery and this detecting signal is driven, 
and the focal ring 30 is made to follow through an idle gear 31 by the motor gear 33. And as shown in 
drawing 1 1 (b), the point with which the output signal from CCD camera 10 serves as a square wave is 
looked for, and a focus is doubled. 

[0034] Moreover, it is possible for the superposition technology of each color to be advanced, and for 
the signal of a CCD camera to detect a color gap (pixel gap of a 3 color liquid crystal display panel) of 
these 3 color, and to perform color matching adjustment with the liquid crystal projection equipment of 
the type which constitutes a transparency mold liquid crystal display panel from a liquid crystal display 
panel for red in three primary colors, a liquid crystal display panel for green, and a liquid crystal display 
panel for blue, and projects a color image on a screen 9. 

[0035] The configuration of the common 3 board type liquid crystal projection equipment to drawing 12 
is shown. In this drawing, with dichroic mirrors (color- separation optical system) 41, 42, and 43, it 
separates into blue glow Rl, green light R2, and the red light R3, and the liquid crystal display panel 44 
for blue, the liquid crystal display panel 45 for green, and the liquid crystal display panel 46 for red let 
the white light which came out of the light source 40 pass, respectively. Each color image light which 
passed each color liquid crystal display panel is led to the optical lens system 53 through the half- 
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reflective mirror 51 by mirrors 47, 48, 49, and 50. It is projected on the incident light which came out of 
this optical lens system 53 by the screen 9 as a color image. The reflected light from a screen 9 reflects 
the optical lens system 53 by return and the half-reflective mirror 51, and is caught with CCD camera 
52. 

[0036] When this 3 board type liquid crystal projection equipment tends to detect a color gap, the 
pinstriped test pattern TP 2 is projected on a screen 9, and that reflected light is led to CCD camera 52 
by the half-reflective mirror 51, and it divides into the component of red, green, and blue, and signal- 
izes. Since a gap arises also in each color output signal of CCD camera 10 as shown in drawing 13 when 
there is a color gap, a gap of this signal can be detected and it can use for color gap amendment of liquid 
crystal display panels 44, 45, and 46. If a color gap is amended correctly, as shown in drawing 14 , each 
color output signal of CCD camera 14 will lap mutually. In addition, optical system may be adjusted and 
a color gap may be amended. 
[0037] 

[Effect of the Invention] As explained above, when performing a presentation according to this 
invention, hand lettering and data can be added to the image on which it was projected by the screen, 
and there is an advantage that not the method of the one-sided explanation led by a presenter but the 
presentation of a hearer participating mold can be carried out. Moreover, there is an advantage that the 
image of the high definition which does not have a color gap again which the distorted focus which is 
not suited can be projected on a screen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] In liquid crystal projection equipment which a transparency mold liquid crystal display panel 
which shows an image for the white light emitted from the light source with a video signal is made to 
penetrate, and projects an image on a screen using this incident light study system of a method of a 
transparency mold liquid crystal display cook A half-reflective mirror is arranged between the above- 
mentioned transparency mold liquid crystal display panel and an incident light study system. While 
reflecting an image which has reflected the above-mentioned screen by this half-reflective mirror in the 
direction of [ other than a transparency mold liquid crystal display panel ] and picturizing and signal- 
izing this reflected light with an image pick-up means Liquid crystal projection equipment characterized 
by compounding with a video signal of origin sent to a transparency mold liquid crystal display panel 
after comparing a signal which picturized the above-mentioned reflected light with an image pick-up 
means with a video signal sent to the above-mentioned transparency mold liquid crystal display panel, 
taking difference and amplifying this differential signal. 

[Claim 2] Liquid crystal projection equipment according to claim 1 characterized by detecting a 
trapezoidal distortion of an image on which it was projected on a screen with a signal which picturized 
the above-mentioned reflected light with an image pick-up means. 

[Claim 3] Liquid crystal projection equipment according to claim 2 characterized by amending a 
trapezoidal distortion by leaning the above-mentioned incident light study system in the vertical 
direction, leaning a main part of equipment up and down using a signal which detected the above- 
mentioned trapezoidal distortion, or leaning a screen. 

[Claim 4] Liquid crystal projection equipment according to claim 1 characterized by detecting 
agreement of a focus of an image on which it was projected on a screen with a signal which picturized 
the above-mentioned reflected light with an image pick-up means. 

[Claim 5] Liquid crystal projection equipment according to claim 4 characterized by driving the above- 
mentioned incident light study system, and doubling a focus of a projection image on a screen 
automatically using a signal which detected agreement of the above-mentioned focus. 
[Claim 6] Liquid crystal projection equipment according to claim 1 characterized by detecting a color 
gap of a signal of red, green, and a blue component with a signal which picturized the above-mentioned 
reflected light with an image pick-up means. 

[Claim 7] Liquid crystal projection equipment according to claim 6 characterized by amending a color 
gap by adjusting optical system, a transparency mold liquid crystal display panel, etc. using a signal 
which detected a color gap of a signal of the above-mentioned red, green, and a blue component. 
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DRAWINGS 




[Drawing 8] 




[Drawing 2] 
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[Drawing 31 
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[Drawing 5] 
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[Drawing 10] 




[Drawing 1 5] 




)rawing 71 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



Cb> si Lo * 

High 
S2 tow 



tL 




[Drawing 11] 
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